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The group G, of discriminant ds2 can be mapped homomorphically upon 
the group G, of discriminant d, the kernel of the mapping consisting of the 
primitive classes derivable by integral transformations of determinant s 
from the principal class of discriminant d. We assume d < 0. Then the 
kernel of the mapping is cyclic if s = p, and has order p - (d: p) if 
d < -4. Except when d = -3 and p = 3, the kernel is also cyclic for d 
and dpZn when p is odd; in the exceptional case it is the direct sum of 
cyclic groups of orders 3 and 3n-1. The case p = 2 is similar. When s is 
a product of powers of distinct primes the kernel is a direct sum of the 
kernels for the various prime powers. We hope to prove (what examples 
indicate) that if G, has the generators g, . . . . . g, of orders rl ,..., rn (where 
each ri divides the next), then g 1 ,.-., g, give rise to generators g,‘,..., g,’ 
of orders r1 ,..., rnel , r,( p - (d: p)), of G, . 
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Gauss’s formula is r’(n) = M(n) if n = 3(mod 8); r’(n) = 12h(n) if 
n = 1 or 2(mod 4), n > 1. Here r’(n) denotes the number of primitive 
representations of the positive integer n as a sum of three squares, and 
h(n) denotes the number of positive primitive binary quadratic classes 
of determinant n. B. W. Jones has generalized this formula to give the 
weighted number of primitive representations of n by a genus of ternary 
quadratic forms, but only under certain restrictions on n (he takes n 
prime to 2d, where d is the determinant of the forms-which are assumed 
to have integral matrices), We remove these restrictions, but restrict our- 
selves to positive-definite forms. There are unexpected consequences of 
the fact that each primitive genus of binary quadratic forms of a fixed 
determinant has the same number of classes. To take an example, consider 
the forms f = x2 + y2 + 322, g = x2 + 2y2 + 2yz + 2z2. These forms 
are not rationally equivalent-and one would not suspect the existence 
of simple relations between the numbers f’(n) and g’(n) of primitive 
representations by f and g. Yet if pt is prime to 3, f’(n) = 2g’(n) if 
n = l(mod 8), f’(n) = 2g’(n)/3 if n = 2 or 3(mod 4). Another example: 
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if r”(n) denotes the number of primitive representations of IZ by the form 
x2 + 3y2 + 3z2, then r’(n) = k . r”(n), where k = 1 if IZ = 19(mod 24), 
k=3ifn~lorlO(mod12);andif9~n,k=2ifn-3(mod24), 
k = 6 if 12 3 6 or 9(mod 12); for other linear forms of n, either r’(n) or 
r”(n) is 0. 
The Equivalence of Bilinear Forms 
CARL RIEHM 
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The equivalence problem of nondegenerate bilinear forms (no 
“symmetry” assumption whatsoever) was largely solved by J. Williamson 
over 40 years ago; more recently, G. E. Wall extended these results. I 
have recast this theory in what seems to me to be a clearer and more 
useful form, along lines used by J. Milnor and others in the closely 
related theory of conjugacy in the classical groups. Furthermore this 
method leads to a solution of the only case no handled previously, the 
“unipotent” case in characteristic 2. This is very much an exceptional 
case, the additional difficulties being similar to those in 0. T. O’Meara’s 
theory of integral quadratic forms over dyadic local fields. 
The Factorization of an Integral Matrix into a Product 
of Two Integral Symmetric Matrices. I 
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It is known that every n by n matrix A can be factorized into a product 
of two symmetric matrices A = S,S, with elements in the field of the 
elements of A. 
